
SUPPLEMENTARY TABLES 

Supplementary Table 1. Data sources and elements used for variant classification.  

Alamut® was used to derive the following variant annotations: 

 
 

 

 

 

 

 

 

 

 

 

 

Additional annotations and tools used: 

 MAF (ExAC cohort) – http://exac.broadinstitute.org/ 

 Computational Prediction Tools: Align GVGD1, PolyPhen2 (HumVar)2, MAPP3, SIFT4, Mutation Taster5, Sarcomere 
Polyphen6 

 Splice Prediction Tools: SpliceSiteFinder-like7,  MaxEntScan8, Splice Site Prediction by Neural Network (NNSPLICE)9, 
GeneSplicer10, Human Splicing Finder11  

 Published case data was compiled from PubMed, Google, HGMD, ClinVar, and relevant locus specific variant 
databases (Leiden Muscular Dystrophy: http://www.dmd.nl/ and LOVD: 
http://www.genomed.org/lovd2/home.php)  

 Available case-level data from participating laboratories/research efforts included proband counts for variants 
examined as well as basic clinical information (clinical diagnosis as specified by the ordering provider, segregation 
with disease) 
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Supplementary Table 2. Derivation of proband count thresholds.   

 

We created thresholds of proband occurrences that qualify for supporting, moderate, and strong weight as follows.   

 

Aggregate numbers of probands were compared to ExAC cohorts, which serve as proxies for healthy controls. Briefly, 

odds ratios and p-values were computed using the two-sided Fisher’s exact test to evaluate the null hypothesis of 

conditional independence and was done for Caucasian and African American probands.  This was done for Caucasian 

(n=5,000) and African American (n=1,000) probands, reflecting the main ancestries represented among cohorts available 

in this study. The corresponding Exome Aggregation Consortium (ExAC) populations were African/African American 

(AFR, n=5,203) and Non-Finnish European (NFE, n=33,370). Test statistics as well as p-values were computed separately.  

 

This approach has limitations including the assumption that ExAC is a suitable control population and does not account 

for heterogeneity across cohorts/separate studies, which was balanced by choosing stringent parameters and the 

general nature of the framework, which generally requires evidence from several types of data to elevate a variant to a 

clinically significant status (pathogenic or likely pathogenic classification). 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Proband Cohort Size

Analysis

Exac Population

Alleles in Eur. ExAC 0 1 2 0 1 2 0 1 2 0 1 2

Proband Counts

Supporting                   2 0.02596761 0.06954428 0.12438762 Infinity 10.4 5.2 0.01697778 0.04651012 0.08503795 Infinity 13.4 6.7

3 0.00417927 0.01470093 0.0323598 Infinity 15.6 7.8 0.00221161 0.00798229 0.01802046 Infinity 20.0 10.0

4 0.00067205 0.00292835 0.00766265 Infinity 20.9 10.4 0.00028804 0.00129019 0.00346929 Infinity 26.7 13.4

 Moderate                     5 0.00010798 0.0005612 0.00170257 Infinity 26.1 13.1 3.75E-05 0.00020064 0.0006263 Infinity 33.4 16.7

6 1.73E-05 0.00010466 0.00036126 Infinity 31.3 15.7 4.88E-06 3.04E-05 0.00010796 Infinity 40.1 20.0

7 2.78E-06 1.91E-05 7.40E-05 Infinity 36.7 18.3 6.36E-07 4.51E-06 1.80E-05 Infinity 46.8 23.4

8 4.46E-07 3.44E-06 1.48E-05 Infinity 41.9 21.0 8.27E-08 6.59E-07 2.91E-06 Infinity 53.5 26.7

9 7.14E-08 6.11E-07 2.88E-06 Infinity 47.2 23.6 1.08E-08 9.51E-08 4.62E-07 Infinity 60.2 30.1

 Strong                         10 1.14E-08 1.07E-07 5.51E-07 Infinity 52.5 26.2 1.40E-09 1.36E-08 7.19E-08 Infinity 66.9 33.4

11 1.83E-09 1.87E-08 1.04E-07 Infinity 57.8 28.9 1.82E-10 1.93E-09 1.10E-08 Infinity 73.6 36.8

12 2.91E-10 3.23E-09 1.93E-08 Infinity 63.1 31.5 2.37E-11 2.71E-10 1.67E-09 Infinity 80.3 40.1

13 4.65E-11 5.55E-10 3.55E-09 Infinity 68.5 34.3 3.08E-12 3.79E-11 2.50E-10 Infinity 87.0 43.4

14 7.42E-12 9.47E-11 6.45E-10 Infinity 73.8 36.9 4.01E-13 5.28E-12 3.71E-11 Infinity 93.7 46.9

15 1.18E-12 1.61E-11 1.16E-10 Infinity 79.1 39.6 5.21E-14 7.32E-13 5.46E-12 Infinity 100.4 50.2

1000 5000

African (n=5203) African (n=5203) Non-Finnish Euro (n=33370) Non-Finnish Euro (n=33370)

p-values odds ratios (cases:ctrls) p-values odds ratios (cases:ctrls)

p-values Key

>0.05

 0.001 to 0.05

0.0001 to 0.001

<0.0001



Supplementary Table 3: Summary of functional assays for 60 MYH7 pilot variants.  

For 23 of the 60 variants functional assays were described. Types of assays are specified for each MYH7 variant. PS3 was applied only to variants observed to 

have variant specific knock-in mouse models (p.Arg453Cys, p.Arg403Gln, p.Arg719Trp, p.Ser532Pro). 

 Analysis Method MYH7 Variant References 

In
 v

it
ro

 

Motility assays 
p.Arg403Gln, p.Arg403Trp, p.Arg453Cys, p.Arg719Gln, p.Arg719Trp, p.Arg870His, 
p.Asp906Gly, p.Gly584Arg, p.Gly716Arg, p.Leu908Val, p.Ser532Pro 

12-25 

Protein quantification (Western blot, etc) 
p.Arg403Gln, p.Arg403Trp, p.Arg663His, p.Arg719Gln, p.Asn1327Lys, p.Glu1356Lys, 
p.Glu1768Lys, p.Gly741Arg, p.Ile736Thr, p.Leu908Val, p.Lys847Glu 

12,19,24,26-28  

Optical trap 
p.Arg403Gln, p.Arg403Trp, p.Arg453Cys, p.Arg719Gln, p.Arg719Trp, p.Gly584Arg, 
p.Gly716Arg, p.Leu908Val, p.Ser532Pro 

13,16,20,22,25 

ATPase assays 
p.Arg403Gln, p.Arg403Trp, p.Arg453Cys, p.Arg719Gln, p.Arg719Trp, p.Gly584Arg, 
p.Gly716Arg 

13,16,20-25,29 

mRNA quantification (qPCR, Northern blot, etc) p.Arg403Gln, p.Arg719Trp, p.Arg723Gly, p.Asp1096Tyr, p.Ile736Thr, p.Thr1377Met 24,30-36 

Functional measurements (Skinned fibers, 
cardiomyocytes, or myofibrils) 

p.Arg403Gln, p.Arg453Cys, p.Arg719Trp, p.Arg723Gly, p.Ile736Thr, p.Ser532Pro 21,33,34,37-41 

Liquid chromatography/ Mass spectrometry p.Arg719Trp, p.Arg723Gly, p.Asp1096Tyr, p.Ile736Thr, p.Thr1377Met 32,35,42 

Spectroscopy (circular dichroism, NMR, etc) p.Arg403Gln, p.Arg870His, p.Asn1327Lys, p.Glu1356Lys, p.Glu1768Lys 26,43-45 

Cell attachment/contractility p.Arg403Gln, p.Asn1327Lys, p.Glu1356Lys, p.Glu1768Lys 26,46 

Fluorescence recovery after photobleaching p.Asn1327Lys, p.Glu1356Lys, p.Glu1768Lys 26 

Co-sedimentation experiments p.Arg870His, p.Ser1776Gly 43,47 

Stopped flow system p.Arg403Gln, p.Arg453Cys 48,49 

Isovolumic contractile performance p.Arg403Gln, p.Ser532Pro 45,50,51 

Thermodynamic analysis (thermal denaturation, 
isothermal titration calorimetry) 

p.Glu1356Lys, p.Arg870His 43,44 

Ca2+ imaging and whole-cell patch clamping p.Arg663His 52 

Light scattering p.Glu1356Lys 44 

In
 v

iv
o

 Variant specific knock-in mouse model p.Arg453Cys, p.Arg403Gln, p.Arg719Trp, p.Ser532Pro 22,36,53-55 

Transgenic animal model (cDNA based) p.Arg403Gln 56 

Magnetic resonance spectroscopy p.Arg403Gln 57-59 

Isovolumic contractile performance p.Arg403Gln 50 

 



Supplementary Table 4: Summary of pilot variant analyses 

This table is provided as a separate supplemental document 
  

 

Supplementary Table 5: Impact of laboratory internal data on proband counts and segregation data  

 

Publical data sources included PubMed, Google, HGMD Professional, ClinVar, and relevant locus specific variant 

databases.  Internal laboratory data was available from the Partners HealthCare Laboratory for Molecular Medicine, 

Invitae, Inc, the Sarcomeric Human Cardiomyopathy Registry - SHaRe, https://theshareregistry.org/, the Australian 

Genetic Heart Disease Registry - http://www.heartregistry.org.au/, the NIHR Cardiovascular Biomedical Research Unit at 

Royal Brompton Hospital and Imperial College London, and the National Heart Centre Singapore).  P refers to a 

pathogenic classification; LP refers to a likely pathogenic classification; VUS refers to a classification of uncertain 

significance.  
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